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PROBLEM TO BE SOLVED: To provide an internal 
combustion engine capable of solving a variety of 
problems of a variable compression ratio type internal \ 
combustion engine, and improving performance as 
the internal combustion engine. 
SOLUTION: This internal combustion engine has a 
slide mechanism to allow a cylinder block 3 to slide to 
a lower case 4. The slide mechanism is disposed 
between the cylinder block 3 and the lower case 4, 
and has a pair of cam shafts 9 which are arranged on 
both sides of a cylinder 2 parallel to each other and 
rotating in the opposite directions each other. The 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder block which has a cylinder, and the piston which reciprocates within said 
cylinder, The lower case which attaches said cylinder block in the direction of an axis of said 
cylinder possible [ a slide ], It has the sliding mechanism to which said cylinder block is made to 
slide to said lower case. It has the cam shaft of a pair which said sliding mechanism is built between 
said cylinder blocks and said lower cases, and is arranged in parallel with the method of both sides of 
said cylinder, and rotates to hard flow. Said cam shaft A shank, While it has the cam section 
currently fixed to said shank, and movable bearing attached pivotable to said shank and said cam 
section is contained by the cam receipt hole formed in either said cylinder block or said lower case 
The internal combustion engine characterized by being contained by the bearing receipt hole with 
which said good driving axle receiving part is formed in another side of said cylinder block or said 
lower case, and holds this movable bearing. 

[Claim 2] The internal combustion engine according to claim 1 with which it has further the single 
motor made to rotate said cam shaft of a pair, the direction of a spiral has [ said motor ] the worm 
gear of the pair of hard flow in the output shaft, and the worm gear of said pair is characterized by 
having geared with the gear attached in the end of said cam shaft, respectively. 
[Claim 3] The internal combustion engine according to claim 2 characterized by characterizing each 
cam shaft by making said two or more sets of cam sections, and said good driving axle receiving part 
arrange, and having. 

[Claim 4] The internal combustion engine according to claim 2 characterized by having the circular 
cam profile in which said cam section carried out eccentricity to the core of said cam shaft, and 
having the round shape as said cam section with said same cam receipt hole, and having the same 
round shape as said cam section which carried out eccentricity also of said good driving axle 
receiving part to the core of said cam shaft, and having the round shape as said cam receipt hole also 
with said same bearing receipt hole. 

[Claim 5] The internal combustion engine according to claim 2 characterized by having the square 
with which it has the square with which it has the circular cam profile in which said cam section 
carried out eccentricity to the core of said cam shaft, and has the round shape as said cam section 
with said same cam receipt hole, and said good driving axle receiving part has the parallel side of a 
pair, and said bearing receipt hole may make said good driving axle receiving part slide in the 
direction of said parallel side inside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine of the adjustable 
piston-stroke mold of the adjustable compression ratio mold which can enable modification of 
cylinder content volume and can carry out adjustable control of the compression ratio. 
[0002] 

[Description of the Prior Art] In the conventional common internal combustion engine (engine), 
cylinder content volume is fixed and a compression ratio is also fixed (although the engine into 
which the amount of effective strokes and a compression ratio are changed by changing the closing 
motion timing of a bulb is put in practical use, the control range is restrictive). However, if the 
optimal compression ratio can be obtained according to operational status, the fuel consumption 
engine performance and the output engine performance can be raised. Then, the invention design of 
the internal combustion engine of an adjustable compression ratio mold which aims at these 
improvement in the engine performance is carried out by carrying out adjustable control of the 
compression ratio. The internal combustion engine of such an adjustable compression ratio mold is 
indicated by JP,7-2698 1 , A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the internal combustion engine given in the 
official report mentioned above was not what may fully function so that is not completed structural, 
and may not be materialized unless a cylinder crank case carries out elastic deformation (unless a 
cylinder crank case bends in the direction right-angled to a cylinder medial axis). Or when not 
carrying out elastic deformation, it was not what it must move in the right-angled direction at a 
cylinder medial axis, and a cylinder block does not secure a clearance, drives it between a cylinder 
block and a lower case, it does not need and ** it to a lower case (crank case), and may fully 
function on. 

[0004] Moreover, a cylinder is made to incline to a lower case as an internal combustion engine of 
an adjustable compression ratio mold, and that to which cylinder content volume is changed is also 
indicated by the ****** No. 506652 [ seven to ] official report etc. However, in the internal 
combustion engine of the adjustable compression ratio mold of such a device, in order to make a 
cylinder incline, the amount of strokes had to be greatly secured so that operation might not be 
influenced, even if a cylinder inclined, and the constraint from this point was large. 
[0005] Moreover, in an internal combustion period given in the above-mentioned official report, 
although the eccentric shaft (crank chain) is used for making a cylinder incline, the moment which 
will be generated if it does in this way will become large, and will be disadvantageous in 
reinforcement. Moreover, since it works in the direction which rotates a gear (gear which rotates an 
eccentric shaft) for the pressure at the time of combustion to make a cylinder incline, the device it is 
made for a gear not to rotate is required of the pressure at the time of combustion. Moreover, in order 
to make a cylinder incline to a crank case, loading to a V-type engine etc. serves as a very difficult 
device. 

[0006] That is, there is no internal combustion engine of the conventional adjustable compression 
ratio mold in the phase which can be referred to as still being put fully in practical use, there are 
various problems in putting in practical use, and a required phase has further research and 
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amelioration. The purpose of this invention solves the various problems which the internal 
combustion engine of such an adjustable compression ratio mold has, and is to offer the internal 
combustion engine which can raise the engine performance as an internal combustion engine. 
[0007] 

[Means for Solving the Problem] The cylinder block with which an internal combustion engine 
according to claim 1 has a cylinder, The piston which reciprocates within a cylinder, and the lower 
case which attaches a cylinder block in the direction of an axis of a cylinder possible [ a slide ], It has 
the sliding mechanism to which a cylinder block is made to slide to a lower case. It has the cam shaft 
of a pair which a sliding mechanism is built between a cylinder block and a lower case, and is 
arranged in parallel with the method of both sides of a cylinder, and rotates to hard flow. A cam shaft 
A shank, While it has the cam section currently fixed to the shank, and movable bearing attached 
pivotable to the shank and the cam section is contained by the cam receipt hole formed in either the 
cylinder block or the lower case Movable bearing is formed in another side of a cylinder block or a 
lower case, and is characterized by being contained by the bearing receipt hole holding this movable 
bearing. 

[0008] Invention according to claim 2 is further equipped with the single motor made to rotate the 
cam shaft of a pair in the internal combustion engine according to claim 1, the direction of a spiral 
has [ the motor ] the worm gear of the pair of hard flow in the output shaft, and the worm gear of a 
pair is characterized by having geared with the gear attached in the end of a cam shaft, respectively. 
[0009] Invention according to claim 3 is characterized by for each cam shaft making two or more 
sets of cam sections, and movable bearing arrange, and having in the internal combustion engine 
according to claim 2. 

[0010] Invention according to claim 4 is characterized by having the circular cam profile in which 
the cam section carried out eccentricity to the core of a cam shaft, and having the round shape as the 
cam section with the same cam receipt hole, and having the same round shape as the cam section 
which carried out eccentricity also of the movable bearing to the core of a cam shaft, and having the 
round shape as a cam receipt hole also with the same bearing receipt hole in the internal combustion 
engine according to claim 2. 

[001 1] Invention according to claim 5 has the circular cam profile in which the cam section carried 
out eccentricity to the core of a cam shaft in an internal combustion engine according to claim 2. 
And it is characterized by having the square with which it has the round shape as the cam section 
with the same cam receipt hole, and movable bearing has the parallel side of a pair, and having the 
square with which a bearing receipt hole may make movable bearing slide in the direction of the 
parallel side inside. 
[0012] 

[Embodiment of the Invention] The operation gestalt of the internal combustion engine of this 
invention is explained below. First, the internal combustion engine (engine) 1 which has the internal 
combustion engine of the first operation gestalt in drawing 1 - drawing 6 is shown. 
[0013] The engine 1 explained below is an engine of an adjustable compression ratio mold, and 
changes a compression ratio by moving the cylinder block 3 which has a cylinder 2 to the shaft 
orientations of a cylinder 2 to a lower case (crank case) 4. For this reason, the migration device to 
which the engine of this operation gestalt moves a cylinder block 3 to a lower case 4 is built. 
[0014] Moreover, although a cylinder block 3 moves to a lower case 4, it is then troubled so that 
both location may change freely by the pressure at the time of combustion. With this operation 
gestalt, the device in which the location of the cylinder block 3 to a lower case 4 is not easily added 
by the pressure at the time of combustion is also built. This device is made into the very easy device, 
and consideration which causes neither a complicated device nor the increase of weight is made. 
[0015] Furthermore, in order that a cylinder block 3 may move to the shaft orientations of a cylinder 
2 to a lower case 4, the cam shaft 17 which opens and closes the pumping bulb arranged in the 
cylinder 2 upper part will move to a lower case 4. Since the driving force of a cam shaft 17 is 
transmitted through a chain or a belt from the crankshaft 1 5 arranged in a lower case 4, the 
consideration to this is also made by the internal combustion engine of this operation gestalt. 
[0016] Since there are not the usual engine and a changing place about that the cylinder block 3 is 
made movable to a lower case 4 and having the migration device, transfer of the driving force to a 
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cam shaft, and the part of an except, below only the point mentioned above is explained 
preponderantly and explanation is omitted about the same part as the conventional engine. 
[0017] As shown in drawing 1 , two or more ridges are formed in the both-sides lower part of a 
cylinder block 3, and the cam receipt hole 5 is formed in each of this ridge. The cam receipt hole 5 is 
formed in five one side at a time, the cam receipt hole 5 — a round shape — having --**** — the 
shaft orientations of a cylinder 2 — receiving — a right angle — and it is formed, respectively so that it 
may become parallel to the array direction of two or more cylinders 2 (the engine 1 of this operation 
gestalt is a 4-cylinder engine). The cam receipt hole 5 is formed in the both sides of a cylinder block 
3, and two or more cam receipt holes 5 of one side are altogether located on the same axis. And the 
axis of the pair of the cam receipt hole 5 of the both sides of a cylinder block 3 is parallel. 
[0018] The standing wall section is formed in the lower case 4 so that it may be located among two 
or more ridges in which the cam receipt hole 5 mentioned above was formed. The crevice of a 
hemicycle is formed in the front face turned to lower case 4 outside of each standing wall section. 
Moreover, the cap 7 attached with a bolt 6 is prepared for each standing wall section, and it has the 
crevice of a hemicycle for the cap 7. If cap 7 is attached in each standing wall section, the circular 
bearing receipt hole 8 will be formed. The configuration of the bearing receipt hole 8 is the same as 
that of the cam receipt hole 5 mentioned above. 

[0019] the time of two or more bearing receipt holes 8 attaching a cylinder block 3 in a lower case 4 
like the cam receipt hole 5 — the shaft orientations of a cylinder 2 — receiving ~ a right angle — and 
it is formed, respectively so that it may become parallel to the array direction of two or more 
cylinders 2. Two or more of these bearing receipt holes 8 will also be formed in the both sides of a 
cylinder block 3, and two or more bearing receipt holes 8 of one side are altogether located on the 
same axis. The bearing receipt hole 8 is formed in four one side at a time. And the axis of the pair of 
the bearing receipt hole 8 of the both sides of a cylinder block 3 is parallel. Moreover, the distance 
between the cam receipt holes 5 of both sides and the distance between the bearing receipt holes 8 of 
both sides are the same. 

[0020] A cam shaft 9 is inserted in the cam receipt hole 5 and the bearing receipt hole 8 of two trains 
which are arranged by turns, respectively. A cam shaft 9 consists of movable bearing 9c which has 
the same appearance as cam section 9b which has the cam profile of the right round shape fixed to 
shank 9a where eccentricity is carried out to the medial axis of shank 9a and shank 9a, and cam 
section 9b, and was attached pivotable to shank 9a, as shown in drawing 1 . With this operation 
gestalt, cam section 9b and movable bearing 9c are arranged by turns. The cam shaft 9 of a pair has 
the relation of a mirror image. Moreover, 9d of attachment sections of the gear 10 mentioned later is 
formed in the edge of a cam shaft 9. Eccentricity of the medial axis of shank 9a and the core of 9d of 
attachment sections is carried out, and the core of all cam section 9b and its core of 9d of attachment 
sections correspond. 

[0021] Eccentricity also of the movable bearing 9c is carried out to shank 9a, and the eccentricity is 
the same as that of cam section 9b. In order to actually build a cam shaft 9, where one cam section 
9b of an edge is most combined beforehand in one, a cam shaft 9 is manufactured, and movable 
bearing 9c and other cam section 9b are inserted in this. And only cam section 9b is fixed to shank 
9a on a screw etc. (press fit and welding are sufficient). The number of cam section 9b on shank 9a is 
in agreement with the number of the cam receipt holes 5 of cylinder block 3 one side. Moreover, the 
thickness of cam section 9b is also in agreement with the die length of each corresponding cam 
receipt hole 5. Similarly, the number of movable bearing 9c on shank 9a is in agreement with the 
number of the bearing receipt holes 8 formed in lower case 4 one side. Moreover, the thickness of 
movable bearing 9c is also in agreement with the die length of each corresponding bearing receipt 
hole 8. 

[0022] In each cam shaft 9, the eccentric direction of two or more cam section 9b is the same. 
Moreover, since the appearance of movable bearing 9c is the same right circle as cam section 9b, it 
can make the outside surface of two or more cam section 9b, and the lateral surface of two or more 
movable bearing 9c in agreement by rotating movable bearing 9c. In this condition, a cam shaft 9 is 
inserted in the long hole formed combining a cylinder block 3 and a lower case 4 with two or more 
cam receipt holes 5 and two or more bearing receipt holes 8, and it is assembled. In addition, cap 7 
may be attached after arranging a cam shaft 9 to a cylinder block 3 and a lower case 4. 
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[0023] All the configurations of the cam receipt hole 5, the bearing receipt hole 8, cam section 9b, 
and movable bearing 9c are the same forward round shapes. Moreover, although a cylinder block 3 
can be slid to a lower case 4, it arranges a member like the piston ring which secures the airtight 
between a cylinder inside and a piston to both sliding surface, and secures airtightness to it (a seal 
may be performed by other technique). 

[0024] The bolthole for gear attachment is formed in the end of shank 9a of each cam shaft 9, and 
the gear 10 is being fixed with the bolt using this bolthole. On the gear 10 of the pair fixed to the 
edge of the cam shaft 9 of a pair, worm gears 11a and 1 lb mesh, respectively. Worm gears 11a and 
1 lb are attached in one output shaft of the single motor 12. Worm gears 1 1 a and 1 lb have the spiral 
slot each other rotated to hard flow. For this reason, if a motor 12 is rotated, the cam shaft 9 of a pair 
will rotate to hard flow through a gear 10. It is fixed to the cylinder block 3 etc. and a motor 12 
moves in one with a cylinder block 3. 

[0025] Furthermore, the cylinder block 3 has the gear attachment section 14 of the cam receipt hole 5 
from the very end section in which the junction gear 13 is attached caudad, as shown in drawing 2 . 
The gear attachment section 14 is formed only in one train side of the 2 ****** cam receipt hole 5. 
As for the junction gear 13, timing sprocket 13a is unified in the shape of a concentric circle. The 
junction gear 13 meshes with the crank gear 16 fixed to the edge of a crankshaft 15. 
[0026] How to control a compression ratio by the internal combustion engine of a configuration of 
having mentioned above is explained in detail. The sectional view having shown the appearance of a 
cylinder block 3, a lower case 4, and the sliding mechanism that consists of a cam shaft 9 built 
among these both in drawing 3 (a) - drawing 3 (c) is shown. The core of a and cam section 9b is 
carried out for the medial axis of shank 9a among drawing 3 (a) - drawing 3 (c), c is carried out for 
the core of b and movable bearing 9c, and it is shown. Drawing 3 (a) is in the condition whose 
periphery of all cam section 9b and movable bearing 9c saw from the production of shank 9a and 
corresponded. Here, shank 9a of a pair is located in the outside of the cam receipt hole 5 and the 
bearing receipt hole 8 at this time. 

[0027] If a motor 12 is driven and shank 9a (and cam section 9b fixed to shank 9a) is rotated in the 
direction of an arrow head from the condition of drawing 3 (a), it will be in the condition of drawing 
3 (b). Since gap arises to shank 9a in the eccentric direction of cam section 9b and movable bearing 
9c at this time, a cylinder block 3 can be made to slide to a top dead center side to a lower case 4. 
And the time of rotating a cam shaft 9 serves as max, and the amount of slides serves as two times of 
the eccentricity of cam section 9b or movable bearing 9c until it will be in a condition like drawin g 3 
(c). Cam section 9b and movable bearing 9c permit that rotate inside the cam receipt hole 5 and the 
bearing receipt hole 8, respectively, and the location of shank 9a moves inside the cam receipt hole 5 
and the bearing receipt hole 8, respectively. 

[0028] In addition, in each cam shaft 9, when a motor 12 is made to drive from the condition of 
drawing 3 (a), if cam section 9b and movable bearing 9c rotate to hard flow, it will be in the 
condition of drawing 3 (b). When a motor 12 is made to drive from the condition of drawing 3 (a), 
cam section 9b and movable bearing 9c may rotate in this direction, and cannot make a cylinder 
block 3 slide to a lower case 4 in each cam shaft 9 normally in this case. It cannot be said that cam 
section 9b and movable bearing 9c cannot rotate to hard flow about one side of the cam shafts of a 
pair, and cam section 9b and movable bearing 9c cannot rotate in this direction about another side. 
[0029] Furthermore, it may become rotational resistance without all of two or more movable bearing 
9c attached in one cam shaft 9 rotating in the same direction. For this reason, in the sliding 
mechanism of the internal combustion engine of this operation gestalt, the condition of making cam 
section 9b and movable bearing 9c completely in agreement is not produced like drawing 3 (a). For 
example, when the rotation location of the cam shaft 9 of the condition of drawing 3 (a) is made into 
0 degree of criteria (the forward direction is the direction of inverse rotation with the cam shaft 9 of a 
pair), the rotation location of the condition of drawing 3 (c) becomes 90 degrees, but if the actual 
control range is made into 5 degrees or more, a problem which was mentioned above can be solved. 
Since it is examining setting the actual amount of slides of a cylinder block 3 to several mm as 
mentioned above, it is satisfactory even if it cannot use 0 degree about (it is 180 degrees about **5 
degrees to this appearance) **5 degrees. 

[0030] Furthermore, with this operation gestalt, it is used to a lower case 4, making a cylinder block 
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3 slide only to a top dead center side. Moreover, in order to return the amount of slides to 0 from the 
condition of drawin g 3 (c), inverse rotation of the motor 12 is carried out, and it is returned to the 
condition of drawing 3 (a). That is, with this operation gestalt, the control range of a cam shaft 9 is 5 
degrees - 90 degrees. However, it may be used to a lower case 4, making a cylinder block 3 slide 
only to a bottom dead point side, the control range of the cam shaft 9 in this case -5 degrees - -90 
degrees (355 degrees - 270 degrees) — then, it is good. Moreover, when using it to a lower case 4, 
making a cylinder block 3 slide only to a top dead center side, the control range of a cam shaft 9 may 
be used as 90 degrees - 175 etc. degrees etc. 

[0031] Since it becomes possible to make a cylinder block 3 slide in the direction of an axis of a 
cylinder 2 to a lower case 4 by using a sliding mechanism which was mentioned above, it becomes 
possible to carry out adjustable control of the compression ratio. When the internal combustion 
engine of a certain dimension realized the amount of slides of several mm and the trial calculation of 
the adjustable range of a compression ratio was made, it was computed that about nine to 14.5 
adjustable range is securable. Moreover, [0032] which a part where the excessive moment resulting 
from combustion pressure is added in order not to do what leans a cylinder according to such a 
sliding mechanism does not exist, either, but can build an adjustable compression ratio engine by the 
simple device using a cam shaft 9 etc. Moreover, the pressure at the time of combustion acts as force 
in which it rotates a cam shaft 9. This force is transmitted to the output shaft of a motor 12 through a 
gear 10 and worm gears 11a and lib. However, it will not work in the direction to which you are 
going to make it transfer a motor 12 below, and this force will be offset inside an output shaft. That 
is, each other will be offset as the compressive force or tensile force to an output shaft (shaft) 
between worm gear 1 la of a pair, and 1 lb, and it does not have any effect on a motor 12. Also from 
this point, the sliding mechanism of this operation gestalt is excellent. 

[0033] Since a cylinder block 3 slides to a lower case 4 as mentioned above, the distance of the 
crankshaft 15 of the lower case 4 interior and the cam shaft 17 which drives the pumping bulb 
attached above a cylinder block 3 will also change. The engine 1 of this operation gestalt has the cam 
shaft 17 on an intake valve and exhaust air bulbs, respectively, as shown in drawing 4 . The camshaft 
sprocket 18 is being fixed to the edge of the cam shaft 17 of a pair. Here, the well-known 
continuation adjustable valve timing device which carries out adjustable control of the closing 
motion timing of a bulb is built in the camshaft sprocket 18. 

[0034] And as mentioned above, the driving force of a cam shaft 17 is told to the junction gear 13 
(timing sprocket 13a) from the crank gear 16 of crankshaft 15 edge. Then, through the timing chain 
19 attached in the camshaft sprocket 18 of timing sprocket 13a and a pair, finally this driving force is 
transmitted to a cam shaft 17, and rotates a cam shaft 17. Here, when a cylinder block 3 slides, the 
location of the junction gear 13 to the crank gear 16 will change. This situation is shown in drawing 
5 (a) and drawing 5 (b). 

[0035] The condition by which it is shown in drawing 5 (a) is in the condition that the distance of the 
crank gear 16 and the junction gear 13 is the shortest. The amount of slides of a cylinder block 3 
shows [ this ] the condition of 0. The condition that the cylinder block 3 moved to the amount 
(several mm) top dead center side of the maximum slides from this condition is drawing 5 (b). It is 
not set to about about ten micrometers, when an actual diameter is given to the crank gear 16 and the 
junction gear 13, the amount of slides of a cylinder block 3 becomes max (several mm) and the trial 
calculation of how many distance between both gears separate is made. This value is within the 
limits of the errors (manufacture tolerance, backlash of a gear shaft, etc.) in the usual gear, and it 
functions sufficiently satisfactory. 

[0036] Moreover, although valve timing also changes, since the pumping side makes the 
continuation adjustable valve timing device have carried as the engine 1 of this operation gestalt was 
mentioned above if a cylinder block 3 is made to slide that it is the device mentioned above, it is 
possible to perform precise amendment using this. Furthermore, although it was the case where a 
cam shaft 17 was driven using a chain, you may make it having mentioned above drive a cam shaft 
17 using a timing belt 20, as shown in drawing 6 . Since a belt has the property of being easy to 
make that path crooked unlike a chain, this property is used. 

[0037] The circle of the thin line in drawing 6 is the pulley attached in the lower case 4 side, and the 
circle of a thick wire is the pulley attached in the cylinder block 3. The timing belt 20 is twisted to 
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these pulleys. There is a crank pulley 21 fixed to the edge of a crankshaft 15 most caudad, and there 
is a timing pulley 22 most fixed to the edge of one cam shaft 17 up. In addition, in this case, between 
the cam shafts 17 of a pair, the gear (one side is taken as a scissors gear) which meshes mutually is 
prepared, respectively, and another cam shaft 17 drives it. Moreover, a timing pulley may be 
attached in each cam shaft 17, and a timing belt may be applied to two timing pulleys. 
[0038] On the path of the timing belt 20 of a before [ from the crank pulley 21 / the timing pulley 
22 ], one pulley by the side of one and a cylinder block 3 is arranged for the lower case 4 side pulley. 
The timing belt 20 between these two pulleys sets to alpha the angle which receives horizontally and 
is made, and is shown in drawing 6 . Similarly, one and one lower case 4 side pulley are arranged for 
the pulley by the side of a cylinder block 3 also on the path of the timing belt 20 of a before [ from 
the timing pulley 22 / a crank pulley 21 ]. The timing belt 20 between these two pulleys sets to beta 
the angle which receives horizontally and is made, and is shown in drawing 6 . A dotted line shows 
the pulley by the side of a continuous line and a lower case 4 for a cylinder block 3 side pulley. 
[0039] The include angles alpha and include angles beta which were mentioned above are whenever 
[ positive angle ], and whenever [ negative angle ] (when both clock hands of cut are made forward). 
Thus, if it sets and a cylinder block 3 will slide, and one include angle becomes large, the include 
angle of another side will become small. That is, the path length of the timing belt of a part which 
specifies one include angle becomes long, and the path length of the timing belt of a part which 
specifies the include angle of another side can become short, and can make a cylinder block 3 slide 
without changing most path overall lengths of a timing belt 20. As mentioned above, when the trial 
calculation was made using the general diameter of a pulley and arrangement, having used the actual 
slide peak of a cylinder block as several mm, change of the path length of a timing belt 20 was about 
0.05mm. 

[0040] Next, the second operation gestalt of this invention is explained. The internal combustion 
engine of this operation gestalt has the almost same configuration as the first operation gestalt 
mentioned above. Only the gestalten of the bearing receipt light which contains movable bearing and 
this differ. A different part is explained especially to the following in detail, the sign same about a 
component the same as that of the first operation gestalt or equivalent is attached, and detailed 
explanation is omitted. The internal combustion engine of the second operation gestalt is shown in 
drawing 7 - drawing 9 . Drawing 7 is [ the drawing 2 equivalent Fig. and drawing 9 of the drawing 1 
equivalent Fig. and drawing 8 ] the drawing 3 equivalent Figs. 

[0041] With this operation gestalt, the bearing receipt hole 80 is formed with the crevice of the 
rectangle formed in the top face of the standing wall section by the side of a lower case, and the cap 
70 which has a rectangular crevice similarly. Cap 70 is attached in the standing wall section from the 
upper part, and the bearing receipt hole 80 serves as a long rectangle in a longitudinal direction. Also 
let movable bearing 90c attached in a cam shaft 9 be a rectangle corresponding to this. The concave 
die parts of a pair are made to counter, it is formed, that circular hole almost equal to the cross 
section of shank 9a of a cam shaft 9 in a center is formed, and movable bearing 90c is attached 
pivotable to shank 9a in this part. The height of the rectangle of movable bearing 90c is almost equal 
to the height of the bearing receipt hole 80, and the breadth is narrow rather than the breadth of the 
bearing receipt hole 80. For this reason, each movable bearing 90c can be slid to a longitudinal 
direction inside each bearing receipt hole 80. 

[0042] In addition, the relation between movable bearing and a bearing receipt hole may be good as 
long as the slide to an one direction is possible for movable bearing inside a bearing receipt hole, and 
as long as it can realize this, it may not be a rectangle. Moreover, the slide direction of movable 
bearing is not restricted to a longitudinal direction, either, and it may be arranged so that the slide 
direction of each movable bearing of the both sides of a cylinder 2 may serve as V typeface. Namely, 
what is necessary is just to have the square with which it has the square with which movable bearing 
has the parallel side of a pair, and a bearing receipt hole may make movable bearing slide in the 
direction of the parallel side inside. 

[0043] How to control a compression ratio by the internal combustion engine of this operation 
gestalt is explained in detail. The sectional view having shown the appearance of a cylinder block 3, 
a lower case 4, and the sliding mechanism that consists of a cam shaft 9 built among these both in 
dr awing 9 (a) - drawing 9 (c) is shown. The core of a and cam section 9b is carried out for the medial 
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axis of shank 9a among drawing 9 (a) - drawing 9 (c), c is carried out for the core of b and movable 
bearing 90c, and it is shown. Drawing 9 (a) is in the condition which sees from the production of 
shank 9a and has the location of shank 9a in the cam receipt hole 5 in the maximum upper part 
location (a cylinder block 3 is in the method location of the lowest). Moreover, the location of 
movable bearing 90c within each bearing receipt hole 80 is located in the location visited most 
cylinder 2 (inside approach). 

[0044] If a motor 12 is driven and shank 9a (and cam section 9b fixed to shank 9a) is rotated in the 
direction of an arrow head from the condition of drawing 9 (a), it will be in the condition of drawin g 
9 (b). In drawing 9 (b), the location of shank 9a within the cam receipt hole 5 serves as the outermost 
part. Since gap arises in the eccentric direction of cam section 9b to shank 9a at this time, a cylinder 
block 3 can be made to slide to a top dead center side to a lower case 4. Moreover, although the 
distance between shank 9a of the cam shaft 9 of a pair spreads, migration of the longitudinal 
direction to the lower case 4 of each of this shank 9a is absorbed by the slide of the longitudinal 
direction of movable bearing 90c. 

[0045] And the time of rotating a cam shaft 9 serves as max, and the amount of slides of a cylinder 
block 3 serves as two times of the eccentricity of cam section 9b until it will be in a condition like 
drawing 9 (c). Cam section 9b permits that rotate inside the cam receipt hole 5 and the location of 
shank 9a moves inside the cam receipt hole 5. In addition, although shank 9a moved only on the 
outside of the cam receipt hole 5, it cannot be overemphasized here that you may use as only the 
inside is moved or it goes around inside the cam receipt hole 5. In this case, it is necessary to secure 
the magnitude of the bearing receipt hole 80 enough. 

[0046] The internal combustion engine of this invention is not limited to the operation gestalt 
mentioned above. For example, in the operation gestalt mentioned above, although the sliding 
mechanism was built in the combination of the cam section 9b-cylinder block 3 and the movable 
bearing 9c-lower case 4, a sliding mechanism may be built in the combination of a cam section- 
lower case and a movable bearing-cylinder block. Moreover, although it is desirable that it is a right 
circle as for the configuration of cam section 9b, it may function also by it not being a right circle, 
either. For example, in the operation gestalt mentioned above, even if the major axis is carrying out 
the ellipse and ovoid which have the same die length as cam section 9b, it may function. 
[0047] Furthermore, the internal combustion engine of this invention can apply also to a V-type 
engine easily. In this case, the cam shaft of a pair mentioned above for every bank may be arranged, 
the cam shaft of a pair may be arranged to the base of both banks, the whole bank of a V type may be 
made to slide in the direction of a center of the central angle formed of both banks, and a 
compression ratio may be changed. 
[0048] 

[Effect of the Invention] According to the internal combustion engine according to claim 1, a 
cylinder can be made to slide only in the piston reciprocating motion direction with the sliding 
mechanism built with the parallel cam shaft of the pair which has a shank, the cam section, and 
movable bearing which carries out inverse rotation. For this reason, it becomes possible to control a 
compression ratio and to perform combustion of high order origin more. Since a device can be 
managed with simple structure, and the increment in weight can also be suppressed to the minimum 
at this time and actuation is also ensured, it is fully utilizable. 

[0049] According to invention according to claim 2, the pressure at the time of combustion can be 
made to offset easily, and it becomes possible to build a sliding mechanism by the simple device. 
According to invention according to claim 3, as the force to which a cylinder block is made to slide 
to a lower case acts on the side of a cylinder (it is the train of a cylinder when it is an unit or 
plurality, and plurality) equally, it can make the cylinder block to a lower case slide to it smoothly. 
According to claim 4 or invention according to claim 5, the sliding mechanism which can slide the 
cylinder block to a lower case more smoothly is realizable. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by 'the use of -this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the first operation gestalt of the internal 
combustion engine of this invention. 

[Drawing 2] It is the perspective view of the first operation gestalt of the internal combustion engine 
of this invention. 

[Drawing 3 ] It is the sectional view showing the progress which the cylinder block in the first 
operation gestalt of the internal combustion engine of this invention slides. 

[Drawing 4] It is the sectional side elevation showing the situation of the timing chain in the first 
operation gestalt of the internal combustion engine of this invention. 

[Drawing 5] It is the side elevation showing the relation of the crank gear and junction gear in 
drawing 4 . 

[Drawing 6] It is the explanatory view showing the relation between the belt at the time of using a 
timing belt, and a pulley. 

[Drawing 7] It is the decomposition perspective view of the second operation gestalt of the internal 
combustion engine of this invention. 

[Drawing 8] It is the perspective view of the second operation gestalt of the internal combustion 
engine of this invention. 

[Drawing 9] It is the sectional view showing the progress which the cylinder block in the second 
operation gestalt of the internal combustion engine of this invention slides. 
[Description of Notations] 

1 - An engine (internal combustion engine), 2 ~ A cylinder, 3 — Cylinder block, 4 [ - Cap, ] — A 
lower case, 5 - A cam receipt hole, 6 — 7 A bolt, 70 8 80 [ - The cam section, 9c 90c / - Movable 
bearing, ] - A bearing receipt hole, 9 — A cam shaft, 9a -- A shank, 9b 9d [ - Motor, ] - The 
attachment section, 10 - A gear, 1 la, 1 lb - A worm gear, 12 13 - A junction gear, 13a - A timing 
sprocket, 14 ~ Gear attachment section, 15 [ — A camshaft sprocket, 19 / — A timing chain, 20 / - A 
timing belt, 21 / - A crank pulley, 22 / - Timing pulley. ] - A crankshaft, 16 - A crank gear, 17 - 
A cam shaft, 1 8 

[Translation done.] 
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DRAWINGS 



[Drawing 31 
(a) 



(b) 



(c) 




[Drawing 2 ] 
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[Drawing 5] 
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fDrawing 7] 
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